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(7) ABSTRACT

A driving method and a driving device of a liquid crystal
panel are provided. Pixels in a liquid crystal panel are
divided into groups, wherein each group includes two pix-
els; determining an original greyscale value of a first color
sub-pixel and an original greyscale value of a second color
sub-pixel of each pixel, acquiring two actual greyscale
values for driving the first color sub-pixel and two actual
greyscale values for driving the second color sub-pixel in
each group. The actual greyscale value for driving the first
color sub-pixel is determined for each pixel, among the two
actual greyscale values for driving the first color sub-pixel in
each group, and determining the actual greyscale value for
driving the second color sub-pixel of each pixel, among the
two actual greyscale values for driving the second color

G09G 3/36 (2006.01) sub-pixel in each group, according to a position of each pixel
G09G 3/20 (2006.01) in each group.
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PIXELS IN A LIQUID CRYSTAL PANEL ARE /
DIVIDED INTO GROUPS, WHEREIN EACH GROUP
INCLUDS THO PIXELS

¥ L 510
AN ORIGINAL GREYSCALE VALLE OF A FIRST 7
. CDLOR SUB-PIXEL AND AN ORIGINAL GREVSCALE
: YALLE OF A SECOND COLOR SUB-PIXEL OF EACH
' PIXEL IN EACH GROUP ARE DETERMINED
H 8103

THO ACTUAL GREVSCALE VALUES FOR DRIVING /
THE FIRST COLOR SUB-PIXEL AND TWO ACTHAL

| GREYSCALE VALUES FOR DRIVING THE SECOND
- COLOR SUB-PIXEL IN M H GROUP ARE ACQUIRED

THE ACTUAL GREYSCALE VALUES FOR DRIVING -~ 5104
THE FIRST COLOR SUB-PIXEL OF L‘AU? PLXEL /

: AND THE ACTUAL GREYSCALE VALUES FOR ;
- DRIVING THE SECOND COLOR SUB- PD{I OF EACH |

: PLEEL IN BACH GROUP ARE DERTERMINED
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| y 8201
AN INDEX VALLE IS DETERMINED ACCORDING 10
U AT LEAST ONE OF THE ORIGINAL GREYSCALE
VALUES OF THE COLOR SUB-PIXEL OF T¥0
PIXELS IN THE GROUP

TO THE INDEX VALUE IS LOCKED UP FROM THE
DISPLAY LOOK-UP TABLE OF THE COLOR
SUB-PIXEL, TO ACQUIRE TWO ACTUAL
GREYSCALE VALUES FOR DRIVING THE COLOR
SUB-PIXEL N THE GROUP

Y
- TWO ACTUAL GREYSCALE VALUES CORRESPUNDING /
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Y 8301
AN ACTUAL BRIGHTNESS VALUE OF THE COLOR
M;PHMI\mamRmthW(@ (SCALE
‘iU‘ WITHIN A GREYSCALE VALUE RANGE OF
TR _thlu CRYSTAL PANEL SEPARATELY IN
A CASE OF FRONT VIEWING AND TN A CASE
OF OBLIGQUELY VIEWING IS ACQUIRED

v 830
A THEORETICAL BRIGHINESS VALUE OF THE COLOR 1/
{{ PIREL UNDER A RESPECTIVE GREYSCALL VALUE(
I THE VALUE RANGE SEPARATELY IN THE CASE OF
F‘R{}N'l‘ VIEWING AND IN THE CASE OF OBLIQUELY
VIEWING 15 CALCUALTED

THO ACTUAL GREYSCALE VALUES MEETING A /’M 5303

PREDETERMINED CONDITION AND CORRESPONDING
TO EACH GREYSCALE VALLE WITHIN THE VALLE
RANGE, WHICH IS TAKEN AS THE INDEX VALUEL,
ARE DETERMINED ACCORDING TO THE ACQUIRED
RESPECTTVE ACTUAL BRIGHTNESS ‘r\IlF AND THE
CALCUALTED RESPECTIVE THEORETICAL
BR’H;HT\F‘SS VALLE

; $304
THE DISPLAY LOOK-UP TABLE IS ACQUIRED BASED /

ON THE CORRESPONDENCE RELATIONSHIP BETWEEN
EACH INDEX VALLE AND THE ACTUAL
GREYSC %IF VALUE
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DRIVING METHOD AND DRIVING DEVICE
OF LIQUID CRYSTAL PANEL

TECHNICAL FIELD

[0001] The present disclosure relates to a technical field of
a liquid crystal display, and more particularly, to a driving
method and a driving device of a liquid crystal panel.

BACKGROUND ART

[0002] In recent years, a traditional Cathode Ray Tube
(CRT) display is gradually replaced by a Liquid Crystal
Display (LCD) as the LCD is advantageous in its small size,
light weight, high display quality, and the like. A picture
displayed by a liquid crystal panel in the liquid crystal
display is constituted by a plurality of pixels arranged in
arrays, each pixel is usually composed of sub-pixels dis-
playing a respective color respectively, and a brightness
displayed by each sub-pixel is determined together by the
brightness of a backlight module of the liquid crystal display
and a greyscale of the sub-pixel of the liquid crystal panel.
In an existing driving method of the liquid crystal display, a
most common method is: maintaining a fixed brightness by
using the brightness of the backlight module; driving a
liquid crystal in each sub-pixel of the liquid crystal panel to
rotate by using a greyscale voltage of a different size
respectively according to input image data, so as to deter-
mine light transmittance (i.e. the brightness) of the respec-
tive sub-pixel through a rotation angle of a liquid crystal
molecule, thus achieving a purpose of greyscale display and
imaging.

[0003] With development of a liquid crystal display tech-
nique, a 2D1G technique is proposed in order to solve a
color bias problem of the liquid crystal display. The so-
called 2D1G technique divides the sub-pixel in the liquid
crystal panel into a primary sub-pixel area and a secondary
sub-pixel area. A data signal (i.e. a greyscale voltage) is
applied to the primary sub-pixel area and the secondary
sub-pixel area of the sub-pixel so as to make the sub-pixel
to display a corresponding greyscale, thereby performing
imaging. However, after dividing each sub-pixel into the
primary sub-pixel area and the secondary sub-pixel area, the
number of data lines for applying the data signal will be
doubled, which significantly reduces an aperture ratio of the
liquid crystal panel, thereby affecting a transmission rate.

SUMMARY

[0004] In order to overcome a defect of the related art, an
exemplary embodiment of the present disclosure provides a
driving method of a liquid crystal panel, which simulates
2D1G and can improve color bias of the liquid crystal panel
without affecting an aperture ratio and a transmission rate of
the liquid crystal panel.

[0005] According to one aspect of an examplary embodi-
ment of the predent disclosure, there is provided a driving
method of a liquid crystal panel, which may include:
[0006] (A) dividing pixels in a liquid crystal panel into
groups, wherein each group includes two pixels, and two
pixels in any group are the two adjacent pixels in a prede-
termined direction;

[0007] (B) determining an original greyscale value of a
first color sub-pixel and an original greyscale value of a
second color sub-pixel of each pixel in each group;
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[0008] (C) acquiring two actual greyscale values for driv-
ing the first color sub-pixel in each group according to at
least one of the original greyscale values of the first color
sub-pixel of two pixels in each group; acquiring two actual
greyscale values for driving the second color sub-pixel in
each group according to at least one of the original greyscale
values of the second color sub-pixel of two pixels in each
group; and

[0009] (D) determining the actual greyscale value for
driving the first color sub-pixel of each pixel, among the two
actual greyscale values for driving the first color sub-pixel in
each group, and determining the actual greyscale value for
driving the second color sub-pixel of each pixel, among the
two actual greyscale values for driving the second color
sub-pixel in each group, according to a position of each pixel
in each group.

[0010] Wherein step (D) may include:

[0011] determining a larger one of the two actual greyscale
values for driving the first color sub-pixel in each group as
the actual greyscale value for driving the first color sub-pixel
of one pixel of the two pixels, of which a sum of a row
number and a column number is an even number, in each
group;

[0012] determining a smaller one of the two actual grey-
scale values for driving the first color sub-pixel in each
group as the actual greyscale value for driving the first color
sub-pixel of one pixel of the two pixels, of which a sum of
a row number and a column number is an odd number, in
each group;

[0013] determining a larger one of the two actual grey-
scale values for driving the second color sub-pixel in each
group as the actual greyscale value for driving the second
color sub-pixel of one pixel of the two pixels, of which a
sum of a row number and a column number is an odd
number, in each group; and

[0014] determining a smaller one of the two actual grey-
scale values for driving the second color sub-pixel in each
group as the actual greyscale value for driving the second
color sub-pixel of one pixel of the two pixels, of which a
sum of a row number and a column number is an even
number, in each group.

[0015] Wherein the predetermined direction is a lateral
direction or a longitudinal direction.

[0016] Wherein the step of acquiring, according to at least
one of the original greyscale values of any color sub-pixel of
two pixels in any group, the two actual greyscale values for
driving the color sub-pixel in the group may include:
[0017] determining an index value according to at least
one of the original greyscale values of the color sub-pixel of
the two pixels in the group; and

[0018] looking up two actual greyscale values correspond-
ing to the index value from a display look-up table of the
color sub-pixel, to acquire the two actual greyscale values
for driving the color sub-pixel in the group.

[0019] Wherein the step of determining the index value
may include:
[0020] taking the original greyscale value of the color

sub-pixel of any one of the two pixels in the group as the
index value.

[0021] Wherein the step of determining the index value
may include:
[0022] taking an average value of the original greyscale

values of the color sub-pixel of the two pixels in the group
as the index value.
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[0023] Wherein the display look-up table of the color
sub-pixel is acquired through the following steps:

[0024] acquiring an actual brightness value of the color
sub-pixel under a respective greyscale value within a grey-
scale value range of the liquid crystal panel separately in a
case of front viewing and in a case of obliquely viewing;
[0025] calculating a theoretical brightness value of the
color sub-pixel under the respective greyscale value within
the greyscale value range separately in the case of front
viewing and in the case of obliquely viewing;

[0026] determining two actual greyscale values meeting a
predetermined condition and corresponding to each grey-
scale value within the greyscale value range which is taken
as the index value, according to the acquired respective
actual brightness value and the calculated respective theo-
retical brightness value; and

[0027] acquiring the display look-up table based on a
correspondence relationship between each index value and
the actual greyscale value.

[0028] Wherein the actual brightness value of the color
sub-pixel under the respective greyscale value within the
greyscale value range of the liquid crystal panel in the case
of front viewing and in the case of obliquely viewing is
acquired by measuring a gamma curve of the color sub-pixel
separately in the case of front viewing and in the case of
obliquely viewing.

[0029] Wherein the theoretical brightness value of the
color sub-pixel under any greyscale value g within the
greyscale value range in a case of viewing from any angle
is calculated through the following equation:

LY=LV G i) X(&/8rax)

[0030] wherein y is a predetermined gamma value, Lv(g)
is the theoretical brightness value of the color sub-pixel
under the greyscale value g in the case of viewing from the
angle, and Lv(g)' is the actual brightness values of the color
sub-pixel under the maximum greyscale value g, within
the greyscale value range in the case of viewing from the
angle, wherein viewing from the angle refers to front view-
ing or obliquely viewing.

[0031] Wherein any greyscale value g within the greyscale
value range, which is taken as the index value, as well as two
corresponding actual greyscale values g, and g, meet the
following predetermine condition:

min }; =LY o d @Y ol =LV frond S D) =LV fron(g1)']
+/Z’voblique(gg+l’voblique(g)_Lvoblique(gH)‘_
L"obh‘que(&)v]’

[0032] wherein Lvg,, (g) and Lv,,;,.. (g) are the theo-
retical brightness value of the color sub-pixel under the
greyscale value g separately in the case of front viewing and
in the case of obliquely viewing, Lvy,,(2.)' and Lv,;...
(gz)' are the actual brightness value of the color sub-pixel
under the actual greyscale value g,, separately in the case of
front viewing and in the case of obliquely viewing, Lvg,,,
(g.) and Lv,,...(g;) are the actual brightness value of the
color sub-pixel under the actual greyscale value is g; sepa-
rately in the case of front viewing and in the case of
obliquely viewing.

[0033] Wherein the first color sub-pixel is a blue sub-
pixel, the second color sub-pixel is a green sub-pixel or a red
sub-pixel, or the first color sub-pixel is a green sub-pixel or
a red sub-pixel, the second color sub-pixel is a blue sub-
pixel.
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[0034] According to another aspect of an examplary
embodiment of the present disclosure, there is provided a
driving device of a liquid crystal panel, which may include:
[0035] a grouping unit configured to divide pixels in a
liquid crystal panel into groups, wherein each group
includes two pixels, and two pixels in any group are the two
adjacent pixels in a predetermined direction;

[0036] an original greyscale value determination unit con-
figured to determine an original greyscale value of a first
color sub-pixel and an original greyscale value of a second
color sub-pixel of each pixel in each group;

[0037] an actual greyscale value acquisition unit config-
ured to acquire two actual greyscale values for driving the
first color sub-pixel in each group according to at least one
of the original greyscale values of the first color sub-pixel of
two pixels in each group; and to acquire two actual greyscale
values for driving the second color sub-pixel in each group
according to at least one of the original greyscale values of
the second color sub-pixel of two pixels in each group; and
[0038] a driving determination unit configured to deter-
mine the actual greyscale value for driving the first color
sub-pixel of each pixel, among the two actual greyscale
values for driving the first color sub-pixel in each group, and
to determine the actual greyscale value for driving the
second color sub-pixel of each pixel, among the two actual
greyscale values for driving the second color sub-pixel in
each group, according to a position of each pixel in each
group.

[0039] Wherein the driving determination unit is config-
ured to determine a larger one of the two actual greyscale
values for driving the first color sub-pixel in each group as
the actual greyscale value for driving the first color sub-pixel
of one pixel of the two pixels, of which a sum of a row
number and a column number is an even number, in each
group; and to determine a smaller one of the two actual
greyscale values for driving the first color sub-pixel in each
group as the actual greyscale value for driving the first color
sub-pixel of one pixel of the two pixels, of which a sum of
a row number and a column number is an odd number, in
each group; and to determine a larger one of the two actual
greyscale values for driving the second color sub-pixel in
each group as the actual greyscale value for driving the
second color sub-pixel of one pixel of the two pixels, of
which a sum of a row number and a column number is an
odd number, in each group; and to determine a smaller one
of the two actual greyscale values for driving the second
color sub-pixel in each group as the actual greyscale value
for driving the second color sub-pixel of one pixel of the two
pixels, of which a sum of a row number and a column
number is an even number, in each group.

[0040] Wherein the predetermined direction is a lateral
direction or a longitudinal direction.

[0041] Wherein the actual greyscale value acquisition unit
is configured to sequentially acquire the two actual greyscale
values for driving the first color sub-pixel and the two actual
greyscale values for driving the second color sub-pixel,

[0042] wherein the actual greyscale value acquisition unit
may include:
[0043] an index value determination unit configured to

determining an index value according to at least one of the
original greyscale values of any color sub-pixel of the two
pixels in any group; and,

[0044] a table look-up unit configured to look up two
actual greyscale values corresponding to the index value
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from a display look-up table of the color sub-pixel, to
acquire the two actual greyscale values for driving the color
sub-pixel in the group.

[0045] Wherein the index value determination unit is
configured to take the original greyscale value of the color
sub-pixel of any one of the two pixels in the group as the
index value.

[0046] Wherein the index value determination unit is
configured to take an average value of the original greyscale
values of the color sub-pixel of the two pixels in the group
as the index value.

[0047] Wherein the actual greyscale value acquisition unit
may further include: a table creation unit configured to creat
a display look-up table of the color sub-pixel,

[0048]

[0049] an actual brightness value acuisition unit config-
ured to acquire an actual brightness value of the color
sub-pixel under a respective greyscale value within a grey-
scale value range of the liquid crystal panel separately in a
case of front viewing and in a case of obliquely viewing;

[0050] a theoretical brightness value calculation unit con-
figured to calculate a theoretical brightness value of the
color sub-pixel under the respective greyscale value within
the greyscale value range separately in the case of front
viewing and in the case of obliquely viewing;

[0051] a relationship determination unit configured to
determine two actual greyscale values meeting a predeter-
mined condition and corresponding to each greyscale value
within the greyscale value range which is taken as the index
value, according to the acquired respective actual brightness
value and the calculated respective theoretical brightness
value; and

[0052] a creation unit configured to acquire the display
look-up table based on a correspondence relationship
between each index value and the actual greyscale value.

[0053] Wherein the actual brightness value acquisition
unit is configured to acquire the actual brightness value of
the color sub-pixel under the respective greyscale value
within the greyscale value range of the liquid crystal panel
in the case of front viewing and in the case of obliquely
viewing by measuring a gamma curve of the color sub-pixel
separately in the case of front viewing and in the case of
obliquely viewing.

[0054] Wherein the theoretical brightness value calcula-
tion unit is configured to calculate the theoretical brightness
value of the color sub-pixel under any greyscale value g
within the greyscale value range in a case of viewing from
any angle through the following equation:

IVGILY(Grere) % (§/Gimare)

[0055] wherein y is a predetermined gamma value, Lv(g)
is the theoretical brightness value of the color sub-pixel
under the greyscale value g in the case of viewing from the
angle, and Lv(g)' is the actual brightness values of the color
sub-pixel under the maximum greyscale value g, . within
the greyscale value range in the case of viewing from the
angle, wherein viewing from the angle refers to front view-
ing or obliquely viewing.

[0056] Wherein any greyscale value g within the greyscale
value range, which is determined by the relationship deter-
mination unit and is taken as the index value, as well as two

wherein the table creation unit may include:
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corresponding actual greyscale values g, and g, meet the
following predetermine condition:

Min Y=/LV 0 (@)Y 50l LY s {Ge) ~ LV (1))

2+/Zvoblique(g)+Lvoblique(g)_l’voblique(gH)‘_

LVobzique(gL)']z
[0057] wherein Lv,,, (g) and Lv,,,..(g) are the theoreti-
cal brightness value of the color sub-pixel under the grey-
scale value g separately in the case of front viewing and in
the case of obliquely viewing, Lv,, (g;) and Lv,,;,...(25)
are the actual brightness value of the color sub-pixel under
the actual greyscale value g, separately in the case of front
viewing and in the case of obliquely viewing, Lv,,, (g,
and Lv,,,;,,...(g;)' are the actual brightness value of the color
sub-pixel under the actual greyscale value is g; separately in
the case of front viewing and in the case of obliquely
viewing.
[0058] Wherein the first color sub-pixel is a blue sub-
pixel, the second color sub-pixel is a green sub-pixel or ared
sub-pixel, or the first color sub-pixel is a green sub-pixel or
a red sub-pixel, the second color sub-pixel is a blue sub-
pixel.
[0059] The driving method and the driving device of the
liquid crystal panel provided according to the exemplary
embodiment of the present disclosure, can improve color
bias of the liquid crystal panel without affecting an aperture
ratio and a transmission rate of the liquid crystal panel.
[0060] Other aspects and/or advantages of the present
disclosure will be partially illustrated in the following
description, and another part will be apparent through
description or may be known through implementation of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0061] The above and/or other purposes and advantages of
the disclosure will become more apparent from the follow-
ing description of embodiments, taken in comjunction with
accompanying drawings in which:

[0062] FIG. 1 is a flowchart illustrating a driving method
of a liquid crystal panel according to an exemplary embodi-
ment of the present disclosure;

[0063] FIG. 2 is a flowchart illustrating a step of acquiring,
according to at least one of original greyscale values of any
color sub-pixel of two pixels of any group, two actual
greyscale values for driving the color sub-pixel of the group
, according to an exemplary embodiment of the present
disclosure;

[0064] FIG. 3 is a flowchart illustrating a step of acquiring
a display look-up table of any color sub-pixel according to
an exemplary embodiment of the present disclosure;
[0065] FIG. 4 is a schematic diagram illustrating actual
greyscale values determined separately with respect to a first
color sub-pixel and a second color sub-pixel of a part of
pixels of a liquid crystal panel, according to an exemplary
embodiment of the present disclosure; and

[0066] FIG. 5 is a block diagram illustrating a driving
device of a liquid crystal panel according to an exemplary
embodiment of the present disclosure.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0067] Detailed description will now be made to an exem-
plary embodiment of the present disclosure, an example of
exemplary embodiment is shown in the drawings, in which
the same reference numbers are used to refer to the same
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parts. The embodiment will be illustrated in detail below
with reference to accompany drawings, so as to explain the
disclosure.

[0068] FIG. 1 is a flowchart illustrating a driving method
of a liquid crystal panel according to an exemplary embodi-
ment of the present disclosure.

[0069] As shown in FIG. 1, in Step S101, pixels in the
liquid crystal panel are divided into groups, wherein each
group includs two pixels. Here, two pixels in any group are
two adjacent pixels in a predetermined direction. The pre-
determined direction can be a lateral direction or a longitu-
dinal direction.

[0070] Here, each pixel of the liquid crystal panel includes
a plurality of sub-pixels of different colors. For example, the
pixel may include a red (R) sub-pixel, a green (G) sub-pixel,
and a blue (B) sub-pixel. In addition, the pixel may also
include a yellow (Y) sub-pixel and a white (W) sub-pixel. It
can be understood that the present disclosure is not limited
thereto, and it may also disclose the liquid crystal panel in
which each pixel includes the sub-pixel of other colors.
[0071] Specifically, each row of pixels of the liquid crystal
panel can be non-repeatedly divided into groups, each group
including two adjacent pixels. For example, when there are
only four pixels in each row of the liquid crystal panel, two
adjacent pixels having column numbers 1 and 2 in each row
can be divided into one group, and two adjacent pixels
having column numbers 3 and 4 in each row can be divided
into one group.

[0072] In addition, each column of pixels of the liquid
crystal panel can also be non-repeatedly divided into groups,
each group including two adjacent pixels. For example,
when there are only four pixels in each column of the liquid
crystal panel, two adjacent pixels having row numbers 1 and
2 in each column can be divided into one group, and two
adjacent pixels having row numbers 3 and 4 in each column
can be divided into one group.

[0073] In step S102, an original greyscale value of a first
color sub-pixel and an original greyscale value of a second
color sub-pixel of each pixel in each group are determined.
That is, the original greyscale value of the first color
sub-pixel and the original greyscale value of the second
color sub-pixel are separately determined, with respect to
each pixel in each group.

[0074] Here, the first color sub-pixel and the second color
sub-pixel are two sub-pixels of different colors. The colors
of the first color sub-pixel and the second color sub-pixel can
be determined correspondingly according to a type of the
liquid crystal panel. For example, when each pixel of the
liquid crystal panel includes the R sub-pixel, the G sub-pixel
and the B sub-pixel, the first color sub-pixel may be any one
of the R, G, B sub-pixels, and the second color sub-pixel
may be any one of the R, G, B color sub-pixels of which the
color is different from that of the first color sub-pixel.
Preferably, the first color sub-pixel is the blue sub-pixel, the
second color sub-pixel is the green sub-pixel or the red
sub-pixel, or, the first color sub-pixel is the green sub-pixel
or the red sub-pixel, and the second color sub-pixel is the
blue sub-pixel.

[0075] In addition, the original greyscale value is an initial
greyscale value of a image displayed by the sub-pixel (for
example, the greyscale value configured for the sub-pixel
when driving the liquid crystal panel to display the image in
the related art). It can be understood that, various existing
methods can be used to determine the original greyscale
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value of the first color sub-pixel and the original greyscale
value of the second color sub-pixel of each pixel in each
group.

[0076] In step S103, two actual greyscale values for driv-
ing the first color sub-pixel in each group are acquired
according to at least one of the original greyscale values of
the first color sub-pixel of two pixels in each group deter-
mined in step S102; two actual greyscale values for driving
the second color sub-pixel in each group are acquired
according to at least one of the original greyscale values of
the second color sub-pixel of two pixels in each group
determined in step S102.

[0077] In other words, with respect to the first color
sub-pixel of two pixels in each group (that is, with respect
to two first color sub-pixels in each group), two actual
greyscale values for driving the color sub-pixels are
acquired by using at least one of two original greyscale
values of the color sub-pixels; and with respect to the second
color sub-pixel of two pixels in each group (that is, with
respect to two second color sub-pixels in each group), two
actual greyscale values for driving the color sub-pixels are
acquired by using at least one of two original greyscale
values of the color sub-pixels.

[0078] Here, the actual greyscale value is the actual grey-
scale of the image displayed by the sub-pixel. It can be
understood that, various existing methods can be used to
acquire two actual greyscale values for driving the first color
sub-pixel and two actual greyscale values for driving the
second color sub-pixel in each group.

[0079] As an example, a step of acquiring, according to at
least one of the original greyscale values of any color
sub-pixel of two pixels in any group, two actual greyscale
values for driving the color sub-pixel of the group is shown
in FIG.2.

[0080] FIG. 2 is a flowchart illustrating a step of acquiring,
according to at least one of original greyscale values of any
color sub-pixel of two pixels of any group, two actual
greyscale values for driving the color sub-pixel of the group
, according to an exemplary embodiment of the present
disclosure.

[0081] As shown in FIG. 2, in step S201, an index value
is determined according to at least one of the original
greyscale values of the color sub-pixel of two pixels in the
group. Here, the index value is a greyscale value for looking
up a display look-up table as mentioned below. It can be
understood that, various existing methods can be used to
determine the index value.

[0082] As an example, the original greyscale value of the
color sub-pixel of any one of two pixels in the group is taken
as the index value.

[0083] As another example, an average value of the origi-
nal greyscale values of the color sub-pixel of two pixels in
the group is taken as the index value.

[0084] In step S202, two actual greyscale values corre-
sponding to the index value determined in step S201 is
looked up from the display look-up table of the color
sub-pixel, to acquire two actual greyscale values for driving
the color sub-pixel in the group. In the display look-up table,
each index value corresponds to two actual greyscale values.
[0085] Here, the display look-up table can be determined
through various existing methods. Preferably, the step of
acquiring the display look-up table of the color sub-pixel is
shown in FIG. 3.
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[0086] FIG. 3 is a flowchart illustrating a step of acquiring
a display look-up table of any color sub-pixel according to
an exemplary embodiment of the present disclosure.
[0087] As shown in FIG. 3, in step S301, an actual
brightness value of the color sub-pixel under a respective
greyscale value within a greyscale value range of the liquid
crystal panel separately in a case of front viewing and in a
case of obliquely viewing is acquired. Here, front viewing
refers to viewing the liquid crystal panel in parallel with a
direction perpendicular to the liquid crystal panel. Obliquely
viewing refers to viewing the liquid crystal panel from a
place in a line so that the angle between the line and the
direction perpendicular to the liquid crystal panel is about 60
degree. The value range of the greyscale value may vary
along with the liquid crystal panel. When the liquid crystal
panel is a 8-bit liquid crystal panel (that is, using a 8-bit
binary number to indicate the greyscale value), the value
range is [0, 255]; when the liquid crystal panel is a 10-bit
liquid crystal panel (that is, using a 10-bit binary to indicate
the greyscale value), the value range is [0, 1023]. It can be
understood that, various existing methods can be used to
determine the actual brightness value.

[0088] As an example, the actual brightness value of the
color sub-pixel under the respective greyscale value within
the greyscale value range of the liquid crystal panel in the
case of front viewing and in the case of obliquely viewing
may be acquired by measuring a gamma curve of the color
sub-pixel separately in the case of front viewing and in the
case of obliquely viewing. The gamma curve is a curve
indicating a relationship between a greyscale and a bright-
ness of the color sub-pixel. Here, the gamma curve can be
measured through various existing methods.

[0089] Instep S302, the theoretical brightness value of the
color sub-pixel under a respective greyscale value in the
value range separately in the case of front viewing and in the
case of obliquely viewing is calcualted. Here, the theoretical
brightness value can be calculated through various existing
calculation methods.

[0090] As an example, the theoretical brightness value of
the color sub-pixel under any greyscale value g within the
value range in a case of viewing from any angle is calculated
through the following equation:

LV@)=LV(G ) X(8/ &) (1

[0091] Here, y is a predetermined gamma value, Lv(g) is
the theoretical brightness value of the color sub-pixel under
the greyscale value g in the case of viewing from the angle,
and Lv(g,, ) is the actual brightness values of the color
sub-pixel under the maximum greyscale value g, . within
the value range in the case of viewing from the angle. Here,
the angle refers to front viewing or obliquely viewing. It
should be understood that, the above equation (1) can also
be used to calculate the theoretical brightness value in a case
of view from another angle other than front viewing and
obliquely viewing.

[0092] When calculating the theoretical brightness value
of the color sub-pixel under any greyscale value g within the
value range in the case of front viewing, the greyscale value
g, the maximum greyscale value g, . within the value range
and the predetermined gamma value y are substituted into
equation (1), and actual brightness value Lv(g,,,.)' of the
color sub-pixel under the maximum greyscale value g, in
the case of front viewing is substituted, thus obtaining the
theoretical brightness value of the color sub-pixel under the
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greyscale value g in the case of front viewing. Based on this,
the theoretical brightness value of the color sub-pixel under
the respective greyscale value withine the value range in the
case of front viewing can be calculated.

[0093] When calculating the theoretical brightness value
of the color sub-pixel under any greyscale value g within the
value range in the case of obliquely viewing, the greyscale
value g, the maximum greyscale value g, within the value
range and the predetermined gamma value vy are substituted
into equation (1), and actual brightness value Lv(g,,,.) of
the color sub-pixel under the maximum greyscale value g,
in the case of obliquely viewing is substituted, thus obtain-
ing the theoretical brightness value of the color sub-pixel
under the greyscale value g in the case of obliquely viewing.
Based on this, the theoretical brightness value of the color
sub-pixel under the respective greyscale value withine the
value range in the case of obliquely viewing can be calcu-
lated.

[0094] Here, the predetermined gamma value y may be
2.2, but is not limited thereto, which can be set according to
an actual situation. The maximum greyscale value g,,,,. may
vary along with the liquid crystal panel. For example, when
the liquid crystal panel is the 8-bit liquid crystal panel (that
is, using the 8-bit binary number to indicate the greyscale
value), the maximum greyscale value g may be 255;
when the liquid crystal panel is the 10-bit liquid crystal panel
(that 1s, using the 10-bit binary to indicate the greyscale
value), the maximum greyscale value g, . may be 1023, but
is not limited thereto, which can also be determined accord-
ing to an actual parameter of the liquid crystal panel.
[0095] 1In step S303, two actual greyscale values meeting
a predetermined condition and corresponding to each grey-
scale value within the value range, which is taken as the
index value, are determined according to the respective
actual brightness value acquired in step S301 and the
respective theoretical brightness value calcualted in step
S302, that is, with respect to each greyscale value within the
value range, which is taken as the index value, two actual
greyscale values corresponding to the greyscale value may
be determined, and the predetermine condiction may be met
between each greyscale value and two actual greyscale
values. Those skilled in the art may set the predetermined
condition according to actual experience.

[0096] Preferably, any greyscale value g within the grey-
scale value range, which is taken as the index value, as well
as two corresponding actual greyscale values g, and g; meet
the following predetermine condition:

min y :/Z"fmm(g)"'L"ﬂom(g )_Lvﬁom(gH)‘_Lvﬁom(gL)‘]

Z+/Zvoblique(g)+Lvoblique(g)_l’voblique(gH)‘_

Lvoblique(gL)y]z (o))
[0097] Here, Lv,,, (8) and Lv ;. (g) are the theoretical
brightness value of the color sub-pixel under the greyscale
value g separately in the case of front viewing and in the case
of obliquely viewing, Lv,,,{g;)' and Lv,,,.(g;)' are the
actual brightness value of the color sub-pixel under the
actual greyscale value g, separately in the case of front
viewing and in the case of obliquely viewing, Lv,,,(g,)
and Lv,,;..(g;) are the actual brightness value of the color
sub-pixel under the actual greyscale value is g; separately in
the case of front viewing and in the case of obliquely
viewing.
[0098] Thus, two actual greyscale values corresponding to
each index value within the value range and meeting the
equation (2) may be determined.
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[0099] In step S304, the display look-up table is acquired
based on the correspondence relationship between each
index value and the actual greyscale value within the value
range determined in step S303.

[0100] Returning to FIG. 2, by using the display look-up
table of the color sub-pixel acquired through the steps as
shown in FIG. 3, two actual greyscale values corresponding
to the index value determined in step S201 may be found
from the display look-up table, so as to acquire two actual
greyscale values for driving the color sub-pixel of the group.
[0101] In this way, according to the steps as shown in FIG.
2, two actual greyscale values for driving the first color
sub-pixel and two actual greyscale values for driving the
second color sub-pixel in each group may then be sequen-
tially acquired.

[0102] Returning to FIG. 1, in step S104, according to the
position of each pixel in each group, the actual greyscale
value for driving the first color sub-pixel of each pixel
among two actual greyscale values for driving the first color
sub-pixel in each group acquired in step S103, is deter-
mined, and the actual greyscale value for driving the second
color sub-pixel of each pixel among two actual greyscale
values for driving the second color sub-pixel in each group
acquired in step S103, is determined.

[0103] Specifically, with respect to any group, according
to the position of each pixel in each group, two actual
greyscale values for driving the first color sub-pixel in the
group acquired in step S103 are taken separately as the
actual greyscale value of the first color sub-pixel of two
pixels in the group, to drive the first color sub-pixel of two
pixels, and two actual greyscale values for driving the
second color sub-pixel in the group acquired in step S103 are
taken separately as the actual greyscale value of the second
color sub-pixel of wo pixels in the group, to drive the
second color sub-pixel of two pixels.

[0104] In addition, in step S104, after determining the
actual greyscale value for driving the first color sub-pixel of
each pixel in each group, the actual greyscale value for
driving the first color sub-pixel of each pixel in each group
is used to drive the first color sub-pixel of each pixel of each
group; and after determining the actual greyscale value for
driving the second color sub-pixel of each pixel in each
group, the actual greyscale value for driving the second
color sub-pixel of each pixel in each group is used to drive
the second color sub-pixel of each pixel of each group.
[0105] Here, any one of two actual greyscale values for
driving the first color sub-pixel of the group may be taken as
the actual greyscale value of the first color sub-pixel of any
pixel of thegroup; any one of two actual greyscale values for
driving the second color sub-pixel of the group may be taken
as the actual greyscale value of the second color sub-pixel of
any pixel of the group.

[0106] As a preferred embodiment, determining a larger
one of two actual greyscale values for driving the first color
sub-pixel in each group as the actual greyscale value for
driving the first color sub-pixel of one pixel of two pixels,
of which a sum of a row number and a column number is an
even number, in each group; determining a smaller one of
two actual greyscale values for driving the first color sub-
pixel in each group as the actual greyscale value for driving
the first color sub-pixel of one pixel of two pixels, of which
a sum of a row number and a column number is an odd
number, in each group; determining a larger one of two
actual greyscale values for driving the second color sub-
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pixel in each group as the actual greyscale value for driving
the second color sub-pixel of one pixel of two pixels, of
which a sum of a row number and a column number is an
odd number, in each group; and determining a smaller one
of two actual greyscale values for driving the second color
sub-pixel in each group as the actual greyscale value for
driving the second color sub-pixel of one pixel of two pixels,
of which a sum of a row number and a column number is an
even number, in each group.

[0107] FIG. 4 is a schematic diagram illustrating actual
greyscale values determined separately with respectto a first
color sub-pixel and a second color sub-pixel of a part of
pixels of a liquid crystal panel, according to an exemplary
embodiment of the present disclosure.

[0108] FIG. 4 shows a part of the pixels (3 rowsx2
columns of pixels (each heavy lined box representing one
pixel)) of the liquid crystal panel, each pixel including the R
sub-pixel, the G sub-pixel and the B sub-pixel. Also, two
pixels adjacent to each other in lateral direction are divided
into one group, and there are three groups in total (as shown
by a dashed line). Here, assuming that the B sub-pixel is the
first color sub-pixel, and that the G sub-pixel is the second
color sub-pixel.

[0109] As shown in FIG.4, the sum of 1 and 1 is an even
number, and the sum of 1 and 2 is an odd number, thus the
actual greyscale value of the first color sub-pixel of the pixel
in row 1, column 1 among two pixels in the first group is the
larger one (gg,,,) of two actual greyscale values g, and
2, for driving the first color sub-pixel in the first group,
and the actual greyscale value of the first color sub-pixel of
the pixel in row 1, column 2 among two pixels in the first
group is the smaller one (ggz;,) of two actual greyscale
values gz, and gz, for driving the first color sub-pixel in
the first group.

[0110] Also, the actual greyscale value of the second color
sub-pixel of the pixel in row 1, column 1 among two pixels
in the first group is the smaller one (gs;;) of two actual
greyscale values g, and g, , for driving the second color
sub-pixel in the first group, and the actual greyscale value of
the second color sub-pixel of the pixel in row 1, column 2
among two pixels in the first group is the larger one (ggz)
of two actual greyscale values gz, and g, for driving the
second color sub-pixel in the first group.

[0111] The sum of 2 and 1 is an odd number, and the sum
of 2 and 2 1s an even number, thus the actual greyscale value
of the first color sub-pixel of the pixel in row 2, column 1
among two pixels in the second group is the smaller one
(g5r,) of two actual greyscale values gz, and gz, for
driving the first color sub-pixel in the second group, and the
actual greyscale value of the first color sub-pixel of the pixel
in row 2, column 2 among two pixels in the second group is
the larger one (g,,,) of two actual greyscale values gz,,, and
25; - for driving the first color sub-pixel in the second group.
[0112] Also, the actual greyscale value of the second color
sub-pixel of the pixel in row 2, column 1 among two pixels
in the second group is the larger one (gs;,,) of two actual
greyscale values g, and g, , for driving the second color
sub-pixel in the second group, and the actual greyscale value
of the second color sub-pixel of the pixel in row 2, column
2 among two pixels in the second group is the smaller one
(2gr5) of two actual greyscale values gy and ge;, for
driving the second color sub-pixel in the second group.
[0113] The sum of 3 and 1 is an even number, and the sum
of 3 and 2 is an odd number, so the actual greyscale value
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of the first color sub-pixel of the pixel in row 3, column 1
among two pixels in the third group is the larger one (gz;3)
of two actual greyscale values gz, and g5, 5 for driving the
first color sub-pixel in the third group, and the actual
greyscale value of the first color sub-pixel of the pixel in row
3, column 2 among two pixels in the third group is the
smaller one (g, ;) of two actual greyscale values g, and
255 for driving the first color sub-pixel in the third group.
[0114] Also, the actual greyscale value of the second color
sub-pixel of the pixel in row 3, column 1 among two pixels
in the third group is the smaller one (g, ;) of two actual
greyscale values gq5 and g, 5 for driving the second color
sub-pixel in the third group, and the actual greyscale value
of the second color sub-pixel of the pixel in row 3, column
2 among two pixels in the third group is the larger one
(86rs) of two actual greyscale values gy, and g, for
driving the second color sub-pixel in the third group.
[0115] It can be known from FIG. 4 that, the actual
greyscale values determined with respect to the first color
sub-pixel and the second color sub-pixel of each pixel
determined through the above-mentioned preferred embodi-
ment can improve an effect on resolution of the liquid crystal
panel when simulating 2D1G.

[0116] FIG. 5 is a block diagram illustrating the driving
device of the liquid crystal panel according to an exemplary
embodiment of the present disclosure.

[0117] As shown in FIG.5, the driving device 100 of the
liquid crystal panel according to the exemplary embodiment
of the present disclosure may include: a grouping unit 101,
an original greyscale value determination unit 102, an actual
greyscale value acquisition unit 103 and a driving determi-
nation unit.

[0118] The grouping unit 101 is configured to divide the
pixels in the liquid crystal panel into groups, wherein each
group includes two pixels. Here, two pixels in any group are
two adjacent pixels in predetermined direction. The prede-
termined direction can be a lateral direction or a longitudinal
direction.

[0119] Here, each pixel of the liquid crystal panel includes
a plurality of sub-pixels of different colors. For example, the
pixel may include a red (R) sub-pixel, a green (G) sub-pixel
and a blue (B) sub-pixel. In addition, the pixel may further
include a yellow (Y) sub-pixel and a white (W) sub-pixel. It
can be understood that the present disclosure is not limited
thereto, and it may also disclose the liquid crystal panel in
which each pixel includes sub-pixels of other colors.
[0120] Specifically, the grouping unit 101 may non-repeat-
edly divide each row of pixels of the liquid crystal panel into
groups, each group including two adjacent pixels. For
example, when there are only four pixels in each row of the
liquid crystal panel, two adjacent pixels having column
numbers 1 and 2 in each row may be divided into one group,
and two adjacent pixels having column numbers 3 and 4 in
each row can be divided into one group.

[0121] In addition, the grouping unit 101 may further
non-repeatedly divide each column of pixels of the liquid
crystal panel into groups, each group including two adjacent
pixels. For example, when there are only four pixels in each
column of the liquid crystal panel, two adjacent pixels
having row numbers 1 and 2 in each column may be divided
into one group, and two adjacent pixels having row numbers
3 and 4 in each column may be divided into one group.
[0122] The original greyscale value determination unit
102 is configured to determine the original greyscale value
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of the first color sub-pixel and the greyscale value of the
second color sub-pixel of each pixel in each group; that is,
the original greyscale value of the first color sub-pixel and
the greyscale value of the second color sub-pixel of each
pixel are determined separately, with respect to each pixel in
each group.

[0123] Here, the first color sub-pixel and the second color
sub-pixel are two sub-pixels of different colors. The colors
of the first color sub-pixel and the second color sub-pixel
may be determined correspondingly according to the type of
the liquid crystal panel. For example, when each pixel of the
liquid crystal panel includes the R sub-pixel, the G sub-pixel
and the B sub-pixel, the first color sub-pixel may be any one
of the R, G, B sub-pixels, and the second color sub-pixel
may be any one of the R, G, B color sub-pixels of which the
color is different from that of the first color sub-pixel.
Preferably, the first color sub-pixel is the blue sub-pixel, the
second color sub-pixel is the green sub-pixel or the red
sub-pixel, or, the first color sub-pixel is the green sub-pixel
or the red sub-pixel, and the second color sub-pixel is the
blue sub-pixel.

[0124] In addition, the original greyscale value is the
initial greyscale of the image displayed by the sub-pixel (for
example, the greyscale value configured to the sub-pixel
when driving the liquid crystal panel to display the image in
the related art). It can be understood that, the original
greyscale value determination unit 102 may determine the
original greyscale value of the first color sub-pixel and the
greyscale value of the second color sub-pixel of each pixel
in each group through various existing methods.

[0125] The actual greyscale value acquisition unit 103 is is
configured to acquire two actual greyscale values for driving
the first color sub-pixel in each group according to at least
one of the original greyscale values of the first color sub-
pixel of two pixels in each group determined by the original
greyscale value determination unit 102; and to acquire two
actual greyscale values for driving the second color sub-
pixel in each group according to at least one of the original
greyscale values of the second color sub-pixel of two pixels
in each group determined by the original greyscale value
determination unit 102.

[0126] In other words, with respect to the first color
sub-pixel of two pixels in each group (that is, with respect
to two first color sub-pixels in each group), two actual
greyscale values for driving the sub-pixels are acquired by
using at least one of two original greyscale values of the
sub-pixels; and with respect to the second color sub-pixel of
two pixels in each group (that is, with respect to two second
color sub-pixels in each group), two actual greyscale values
for driving the sub-pixels are acquired by using at least one
of two original greyscale values of the sub-pixels.

[0127] Here, the actual greyscale value is the actual grey-
scale of the image displayed by the sub-pixel. It can be
understood that, the actual greyscale value acquisition unit
103 may be configured to acquire two actual greyscale
values for driving the first color sub-pixel and two actual
greyscale values for driving the second color sub-pixel in
each group by using various existing methods.

[0128] As an example, the actual greyscale value acqui-
sition unit 103 may be configured to sequentially acquire
two actual greyscale values for driving the first color sub-
pixel and two actual greyscale values for driving the second
color sub-pixel in each group.
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[0129] Specifically, the actual greyscale value acquisition
unit 103 may be configured to acquire two actual greyscale
values for driving the first color sub-pixel in the group
according to at least one of the original greyscale values of
any color sub-pixel of two pixels in any group. Then, the
unit 103 may be configured to sequentially acquire two
actual greyscale values for driving the first color sub-pixel
and two actual greyscale values for driving the second color
sub-pixel with respect to each group.

[0130] Here, the actual greyscale value acquisition unit
103 may include: an index value determination unit and a
table look-up unit.

[0131] The index value determination unit is configured to
determine an index value according to at least one of the
original greyscale values of any color sub-pixel of two
pixels in any group. Here, the index value 1s the greyscale
value for looking up the display look-up table as mentioned
below. It can be understood that, the index value determi-
nation unit may be configured to determine one index value
by using various existing methods.

[0132] As an example, the index value determination unit
may be configured to take the original greyscale value of the
color sub-pixel of any one of two pixels in the group as the
index value.

[0133] As another example, the index value determination
unit may be configured to take an average value of the
original greyscale values of the color sub-pixel of two pixels
in the group as the index value.

[0134] The table look-up unit may be configured to look
up two actual greyscale values corresponding to the index
value determined by the index value determination unit from
the display look-up table of the color sub-pixel, to acquire
two actual greyscale values for driving the color sub-pixel in
the group. In the display look-up table, each index value
corresponds to two actual greyscale values.

[0135] Here, the display look-up table may be a table
pre-stored at a predetermined position of the driving device
of the liquid crystal panel, or be a table created by a specific
unit. When using the specific unit to create the display
look-up table, the actual greyscale value acquisition unit 103
may further include: a table creation unit configured to
create the display look-up table of the color sub-pixel. It can
be understood that, the table creation unit may be configured
to create the display look-up table for any color sub-pixel.
[0136] Here, the table creation unit may include: an actual
brightness value acquisition unit, a theoretical brightness
value calculation unit, a relationship determination unit and
a creation unit.

[0137] The actual brightness value acuisition unit is con-
figured to acquire the actual brightness value of the color
sub-pixel under the respective greyscale value within the
greyscale value range of the liquid crystal panel separately
in the case of front viewing and in the case of obliquely
viewing. Here, viewing at the front refers to viewing the
liquid crystal panel in parallel with the direction perpen-
dicular to the liquid crystal panel. Viewing from the side
refers to viewing the liquid crystal panel from the side so
that the angle between the viewer and the direction perpen-
dicular to the liquid crystal panel is about 60 degree. The
value range of the greyscale value may vary along with the
liquid crystal panel. When the liquid crystal panel is a 8-bit
liquid crystal panel (that is, using the 8-bit binary number to
indicate the greyscale value), said value range is [0, 255];
when the liquid crystal panel is the 10-bit liquid crystal panel

Jan. 19,2017

(that is, using the 10-bit binary to indicate the greyscale
value), said value range is [0, 1023]. It can be understood
that, the actual brightness value acquisition unit can be used
to determine the actual brightness value through various
existing methods.

[0138] As an example, the actual brightness value of the
color sub-pixel under the respective greyscale value within
the greyscale value range in the case of front viewing and in
the case of obliquely viewing may be acquired by the actual
brightness value acuisition unit by measuring a gamma
curve of the color sub-pixel separately in the case of front
viewing and in the case of obliquely viewing. The gamma
curve is a curve indicating a relationship between a grey-
scale and a brightness of the color sub-pixel. Here, the
gamma curve can be measured by the actual brightness
value acuisition unit through various existing methods.
[0139] The theoretical brightness value calculation unit is
configured to calculate the theoretical brightness value of the
color sub-pixel under the respective greyscale value in the
value range separately in the case of front viewing and in the
case of obliquely viewing. Here, the theoretical brightness
value calculation unit may calculate the theoretical bright-
ness value through various existing calculation methods.
[0140] As an example, the theoretical brightness value
calculation unit may calculate, through the above equation
(1), the theoretical brightness value of the color sub-pixel
under any greyscale value g within the value range in the
case of viewing from any angle, to calculate the theoretical
brightness value of the color sub-pixel under the respective
greyscale value within the value range in the case of front
viewing, and to calculate the theoretical brightness value of
the color sub-pixel under the respective greyscale value
within the value range in the case of obliquely viewing.
[0141] The relationship determination unit is configured to
determine two actual greyscale values meeting the prede-
termined condition and corresponding to each greyscale
value within the value range, which is taken as the index
value, according to the respective actual brightness value
acquired by the actual brightness value acquisition unit and
the respective theoretical brightness value calcualted by the
theoretical brightness value calculation unit, that is, with
respect to each greyscale value within the value range,
which is taken as the index value, two actual greyscale
values corresponding to the greyscale value may be deter-
mined, and the predetermine condiction can be met between
each greyscale value and the two actual greyscale values.
Those skilled in the art may set the predetermined condition
according to experience.

[0142] Preferably, any greyscale value g within the value
range, which is taken as the index value and is determined
by the relationship determination unit, and the correspond-
ing two actual greyscale values g,, and g, may meet the
above equation (2).

[0143] Thus, two actual greyscale values corresponding to
each index value within the value range and meeting the
equation (2) may be determined.

[0144] The creation unit is configured to acquire the
display look-up table based on the correspondence relation-
ship between each index value and the actual greyscale
value within the value range, which may be determined by
the relationship determination unit.

[0145] The driving determination unit 104 is configured to
determine the actual greyscale value for driving the first
color sub-pixel of each pixel among two actual greyscale
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values for driving the first color sub-pixel in each group
acquired by the actual greyscale value acquisition unit 103,
and to determine the actual greyscale value for driving the
second color sub-pixel of each pixel among two actual
greyscale values for driving the second color sub-pixel in
each group acquired by the actual greyscale value acquisi-
tion unit 103, according to the position of each pixel in each
group.

[0146] Specifically, with respect to any group, according
to the position of each pixel in each group, two actual
greyscale values for driving the first color sub-pixel in the
group acquired by the actual greyscale value acquisition unit
103 are taken separately as the actual greyscale value of the
first color sub-pixel of two pixels in the group, to drive the
first color sub-pixel of two pixels, and two actual greyscale
values for driving the second color sub-pixel in the group
acquired by the actual greyscale value acquisition unit 103
are taken separately as the actual greyscale value of the
second color sub-pixel of two pixels in the group, to drive
the second color sub-pixel of two pixels.

[0147] In addition, after determining the actual greyscale
value for driving the first color sub-pixel of each pixel in
each group, the driving determination unit 104 uses the
actual greyscale value for driving the first color sub-pixel of
each pixel in each group, to drive the first color sub-pixel of
each pixel of each group; and after determining the actual
greyscale value for driving the second color sub-pixel of
each pixel in each group, the driving determination unit 104
uses the actual greyscale value for driving the second color
sub-pixel of each pixel in each group, to drive the second
color sub-pixel of each pixel of each group.

[0148] Here, the actual greyscale value acquisition unit
103 may taken any one of two actual greyscale values for
driving the first color sub-pixel of the group as the actual
greyscale value of the first color sub-pixel of any pixel of the
group; may taken any one of two actual greyscale values for
driving the second color sub-pixel of the group as the actual
greyscale value of the second color sub-pixel of any pixel of
the group.

[0149] As a preferred embodiment, the driving determi-
nation unit 104 may determine a larger one of two actual
greyscale values for driving the first color sub-pixel in each
group as the actual greyscale value for driving the first color
sub-pixel of one pixel of two pixels, of which a sum of a row
number and a column number is an even number, in each
group; determine a smaller one of two actual greyscale
values for driving the first color sub-pixel in each group as
the actual greyscale value for driving the first color sub-pixel
of one pixel of two pixels, of which a sum of a row number
and a column number is an odd number, in each group;
determine a larger one of two actual greyscale values for
driving the second color sub-pixel in each group as the
actual greyscale value for driving the second color sub-pixel
of one pixel of two pixels, of which a sum of a row number
and a column number is an odd number, in each group; and
determine a smaller one of two actual greyscale values for
driving the second color sub-pixel in each group as the
actual greyscale value for driving the second color sub-pixel
of one pixel of two pixels, of which a sum of a row number
and a column number is an even number, in each group.

[0150] The driving method and driving device of the
liquid crystal panel according to the exemplary embodiment
of the present disclosure, can improve the color bias of the
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liquid crystal panel without affecting the aperture ratio and
the transmission rate of the liquid crystal panel.

[0151] In addition, the above method according to the
present disclosure may be embodied as a computer code in
a computer readable recording medium. Those skilled in the
art may implement the computer code according to the
description of the above method. When the computer code
is executed in a computer, the above method of the present
disclosure is implemented.

[0152] In addition, each unit in the driving device of the
liquid crystal panel according to the exemplary embodiment
of the present disclosure may be implemented as a hardware
component. Those skilled in the art may implement, accord-
ing to a processe executed by a respective defined unit, the
respective unit by using, for example, a Field-Programmable
Gate Array (FPGA) or an Application-Specific Integrated
Circuit (ASIC).

[0153] The above embodiments of the present disclosure
are only exemplary, and the present disclosure is not limited
thereto. It should be understood by those skilled in the art
that the exemplary embodiments can be changed without
deviating from the principle and the spirit of the present
disclosure, wherein the scope of the present disclosure is
defined in the appended claims and the equivalents thereof.

1. A driving method of a liquid crystal panel, comprising:

(A) dividing pixels in a liquid crystal panel into groups,
wherein each group comprises two pixels, and two
pixels in any group are the two adjacent pixels in a
predetermined direction;

(B) determining an original greyscale value of a first color
sub-pixel and an original greyscale value of a second
color sub-pixel of each pixel in each group;

(C) acquiring two actual greyscale values for driving the
first color sub-pixel in each group according to at least
one of the original greyscale values of the first color
sub-pixel of two pixels in each group; acquiring two
actual greyscale values for driving the second color
sub-pixel in each group according to at least one of the
original greyscale values of the second color sub-pixel
of two pixels in each group; and

(D) determining the actual greyscale value for driving the
first color sub-pixel of each pixel, among the two actual
greyscale values for driving the first color sub-pixel in
each group, and determining the actual greyscale value
for driving the second color sub-pixel of each pixel,
among the two actual greyscale values for driving the
second color sub-pixel in each group, according to a
position of each pixel in each group.

2. The driving method of claim 1, wherein step (D)

comprises:

determining a larger one of the two actual greyscale
values for driving the first color sub-pixel in each group
as the actual greyscale value for driving the first color
sub-pixel of one pixel of the two pixels, of which a sum
of a row number and a column number is an even
number, in each group;

determining a smaller one of the two actual greyscale
values for driving the first color sub-pixel in each group
as the actual greyscale value for driving the first color
sub-pixel of one pixel of the two pixels, of which a sum
of a row number and a column number is an odd
numbet, in each group;

determining a larger one of the two actual greyscale
values for driving the second color sub-pixel in each
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group as the actual greyscale value for driving the
second color sub-pixel of one pixel of the two pixels,
of which a sum of a row number and a column number
is an odd number, in each group; and

determining a smaller one of the two actual greyscale

values for driving the second color sub-pixel in each
group as the actual greyscale value for driving the
second color sub-pixel of one pixel of the two pixels,
of which a sum of a row number and a column number
is an even number, in each group.

3. The driving method of claim 1, wherein the predetet-
mined direction is a lateral direction or a longitudinal
direction.

4. The driving method of claim 1, wherein the step of
acquiring, according to at least one of the original greyscale
values of any color sub-pixel of two pixels in any group, the
two actual greyscale values for driving the color sub-pixel in
the group comprises:

determining an index value according to at least one of the

original greyscale values of the color sub-pixel of the
two pixels in the group; and

looking up two actual greyscale values corresponding to

the index value from a display look-up table of the
color sub-pixel, to acquire the two actual greyscale
values for driving the color sub-pixel in the group.

5. The driving method of claim 4, wherein the step of
determining the index value comprises:

taking the original greyscale value of the color sub-pixel

of any one of the two pixels in the group as the index
value.

6. The driving method of claim 4, wherein the step of
determining the index value comprises:

taking an average value of the original greyscale values of

the color sub-pixel of the two pixels in the group as the
index value.

7. The driving method of claim 4, wherein the display
look-up table of the color sub-pixel is acquired through the
following steps:

acquiring an actual brightness value of the color sub-pixel

under a respective greyscale value within a greyscale
value range of the liquid crystal panel separately in a
case of front viewing and in a case of obliquely
viewing;

calculating a theoretical brightness value of the color

sub-pixel under the respective greyscale value within
the greyscale value range separately in the case of front
viewing and in the case of obliquely viewing;
determining two actual greyscale values meeting a pre-
determined condition and corresponding to each grey-
scale value within the greyscale value range which is
taken as the index value, according to the acquired
respective actual brightness value and the calculated
respective theoretical brightness value; and
acquiring the display look-up table based on a correspon-
dence relationship between each index value and the
actual greyscale value.

8. The driving method of claim 7, wherein the actual
brightness value of the color sub-pixel under the respective
greyscale value within the greyscale value range of the
liquid crystal panel in the case of front viewing and in the
case of obliquely viewing is acquired by measuring a
gamma curve of the color sub-pixel separately in the case of
front viewing and in the case of obliquely viewing.
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9. The driving method of claim 7, wherein the theoretical
brightness value of the color sub-pixel under any greyscale
value g within the greyscale value range in a case of viewing
from any angle is calculated through the following equation:

LV(@ILVI o) X (8/Z )

wherein y is a predetermined gamma value, Lv(g) is the
theoretical brightness value of the color sub-pixel under
the greyscale value g in the case of viewing from the
angle, and Lv(g, ) is the actual brightness values of
the color sub-pixel under the maximum greyscale value
2., within the greyscale value range in the case of
viewing from the angle, wherein viewing from the
angle refers to front viewing or obliquely viewing.
10. The driving method of claim 7, wherein any greyscale
value g within the greyscale value range, which is taken as
the index value, as well as two corresponding actual grey-
scale values g, and g, meet the following predetermine
condition:

MmN Y=LV 0 (@)L 5 0 €)= LY prond 821) =LV prome(§L)']

2+/Zvoblique(g)+Lvoblique(g)_l’voblique(gH)‘_

L"oblique(gL)'F

wherein Lvg,,(g) and Lv ;.. (g) are the theoretical

brightness value of the color sub-pixel under the grey-
scale value g separately in the case of front viewing and
in the case of obliquely viewing, Lv,, (g;)' and
LV opsigue(gs) are the actual brightness value of the
color sub-pixel under the actual greyscale value g,
separately in the case of front viewing and in the case
of obliquely viewing, Lv,,(g;) and Lv,,;....(g,) are
the actual brightness value of the color sub-pixel under
the actual greyscale value is g, separately in the case of
front viewing and in the case of obliquely viewing.

11. A driving device of a liquid crystal panel, comprising:

a grouping unit configured to divide pixels in a liquid

crystal panel into groups, wherein each group com-
prises two pixels, and two pixels in any group are the
two adjacent pixels in a predetermined direction;

an original greyscale value determination unit configured

to determine an original greyscale value of a first color
sub-pixel and an original greyscale value of a second
color sub-pixel of each pixel in each group;

an actual greyscale value acquisition unit configured to

acquire two actual greyscale values for driving the first
color sub-pixel in each group according to at least one
of the original greyscale values of the first color sub-
pixel of two pixels in each group; and to acquire two
actual greyscale values for driving the second color
sub-pixel in each group according to at least one of the
original greyscale values of the second color sub-pixel
of two pixels in each group; and

a driving determination unit configured to determine the

actual greyscale value for driving the first color sub-
pixel of each pixel, among the two actual greyscale
values for driving the first color sub-pixel in each
group, and to determine the actual greyscale value for
driving the second color sub-pixel of each pixel, among
the two actual greyscale values for driving the second
color sub-pixel in each group, according to a position
of each pixel in each group.

12. The driving device of claim 11, wherein the driving
determination unit is configured to determine a larger one of
the two actual greyscale values for driving the first color
sub-pixel in each group as the actual greyscale value for
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driving the first color sub-pixel of one pixel of the two
pixels, of which a sum of a row number and a column
number is an even number, in each group; and to determine
a smaller one of the two actual greyscale values for driving
the first color sub-pixel in each group as the actual greyscale
value for driving the first color sub-pixel of one pixel of the
two pixels, of which a sum of a row number and a column
number is an odd number, in each group; and to determine
alarger one of the two actual greyscale values for driving the
second color sub-pixel in each group as the actual greyscale
value for driving the second color sub-pixel of one pixel of
the two pixels, of which a sum of a row number and a
column number is an odd number, in each group; and to
determine a smaller one of the two actual greyscale values
for driving the second color sub-pixel in each group as the
actual greyscale value for driving the second color sub-pixel
of one pixel of the two pixels, of which a sum of a row
number and a column number is an even number, in each
group.

13. The driving device of claim 11, wherein the prede-
termined direction is a lateral direction or a longitudinal
direction.

14. The driving device of claim 11, wherein the actual
greyscale value acquisition unit is configured to sequentially
acquire the two actual greyscale values for driving the first
color sub-pixel and the two actual greyscale values for
driving the second color sub-pixel,

wherein the actual greyscale value acquisition unit com-

prises:

an index value determination unit configured to determin-

ing an index value according to at least one of the
original greyscale values of any color sub-pixel of the
two pixels in any group; and;

a table look-up unit configured to look up two actual

greyscale values corresponding to the index value from
a display look-up table of the color sub-pixel, to acquire
the two actual greyscale values for driving the color
sub-pixel in the group.

15. The driving device of claim 14, wherein the index
value determination unit is configured to take the original
greyscale value of the color sub-pixel of any one of the two
pixels in the group as the index value.

16. The driving device of claim 14, wherein the index
value determination unit is configured to take an average
value of the original greyscale values of the color sub-pixel
of the two pixels in the group as the index value.

17. The driving device of claim 14, wherein the actual
greyscale value acquisition unit further comprises: a table
creation unit configured to creat a display look-up table of
the color sub-pixel,

wherein the table creation unit comprises:

an actual brightness value acuisition unit configured to

acquire an actual brightness value of the color sub-pixel
under a respective greyscale value within a greyscale
value range of the liquid crystal panel separately in a
case of front viewing and in a case of obliquely
viewing;

a theoretical brightness value calculation unit configured

to calculate a theoretical brightness value of the color
sub-pixel under the respective greyscale value within
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the greyscale value range separately in the case of front
viewing and in the case of obliquely viewing;

a relationship determination unit configured to determine
two actual greyscale values meeting a predetermined
condition and corresponding to each greyscale value
within the greyscale value range which is taken as the
index value, according to the acquired respective actual
brightness value and the calculated respective theoreti-
cal brightness value; and

a creation unit configured to acquire the display look-up
table based on a correspondence relationship between
each index value and the actual greyscale value.

18. The driving device of claim 17, wherein the actual
brightness value acquisition unit is configured to acquire the
actual brightness value of the color sub-pixel under the
respective greyscale value within the greyscale value range
of the liquid crystal panel in the case of front viewing and
in the case of obliquely viewing by measuring a gamma
curve of the color sub-pixel separately in the case of front
viewing and in the case of obliquely viewing.

19. The driving device of claim 17, wherein the theoreti-
cal brightness value calculation unit is configured to calcu-
late the theoretical brightness value of the color sub-pixel
under any greyscale value g within the greyscale value range
in a case of viewing from any angle through the following
equation:

LV(@)=LV(G ) X(8/Gmax)

wherein y is a predetermined gamma value, Lv(g) is the
theoretical brightness value of the color sub-pixel under
the greyscale value g in the case of viewing from the
angle, and Lv(g,,.) is the actual brightness values of
the color sub-pixel under the maximum greyscale value
2. Within the greyscale value range in the case of
viewing from the angle, wherein viewing from the
angle refers to front viewing or obliquely viewing.

20. The driving device of claim 17, wherein any greyscale
value g within the greyscale value range, which is deter-
mined by the relationship determination unit and is taken as
the index value, as well as two corresponding actual grey-
scale values g, and g, meet the following predetermine
condition:

min ); =LY o @V 5ol LV o 1) ~ LV prome81)']
+/Z"oblique(gg*'L"obﬁque(g LY oviigue(er) =
L"oblique(gL)']

wherein Lv,,,(g) and Lv,,;,..(2) are the theoretical
brightness value of the color sub-pixel under the grey-
scale value g separately in the case of front viewing and
in the case of obliquely viewing, Lv,, (g;)' and
LV, psigue8s) are the actual brightness value of the
color sub-pixel under the actual greyscale value g,
separately in the case of front viewing and in the case
of obliquely viewing, Lv,,(g;) and Lv,,;....(g,) are
the actual brightness value of the color sub-pixel under
the actual greyscale value is g, separately in the case of
front viewing and in the case of obliquely viewing.
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